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(57) ABSTRACT

Method and apparatus for sterilizing containers with a steril-
ization medium. The method involves first introducing a ster-
ilization medium into a container, and then introducing a
heated gaseous and/or vaporous activation medium into the
container. The activation medium is used to heat and activate
the sterilization medium to destroy microorganisms. At least
one parameter of the method is controlled based on the
detected temperature of the container or the wall of the con-
tainer. Alternatively, the heating and activating of the steril-
ization medium is achieved by first introducing an activation
medium into the container under time control at a constant
temperature and at a first, constant, volume flow, and then
subsequently adjusting to a second, different, volume flow.
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1
PROCEDURE AND APPARATUS FOR THE
TREATING CONTAINERS SUCH AS PLASTIC
BOTTLES IN A BOTTLE FILLING PLANT OR
CONTAINERS IN A CONTAINER FILLING
PLANT

CONTINUING APPLICATION DATA

This application is a Continuation-In-Part application of
International Patent Application No. PCT/EP2008/002858,
filed on Apr. 11, 2008, which claims priority from Federal
Republic of Germany Patent Application No. 10 2007 020
458.4, filed on Apr. 27,2007. International Patent Application
No. PCT/EP2008/002858 was pending as of the filing date of
this application. The United States was an elected state in
International Patent Application No. PCT/EP2008/002858.

This application is also a Continuation-In-Part application
of International Patent Application No. PCT/EP2008/
003247, filed on Apr. 23, 2008, which claims priority from
Federal Republic of Germany Patent Application No. 102007
020 457.6, filed on Apr. 27, 2007. International Patent Appli-
cation No. PCT/EP2008/003247 was pending as of the filing
date of this application. The United States was an elected state
in International Patent Application No. PCT/EP2008/
003247.

BACKGROUND

1. Technical Field

The present application relates to a procedure and appara-
tus for the treating containers such as plastic bottles in a bottle
filling plant or containers in a container filling plant.

2. Background Information

Background information is for informational purposes
only and does not necessarily admit that subsequently men-
tioned information and publications are prior art.

A beverage bottling plant for filling bottles with a liquid
beverage filling material can possibly comprise a beverage
filling machine, which is often a rotary filling machine, with
a plurality of beverage filling positions, each beverage filling
position having a beverage filling device for filling bottles
with liquid beverage filling material. The filling devices may
have an apparatus designed to introduce a predetermined
volume of liquid beverage filling material into the interior of
bottles to a substantially predetermined level of liquid bever-
age filling material.

Some beverage bottling plants may possibly comprise fill-
ing arrangements that receive a liquid beverage material from
a toroidal or annular vessel, in which a supply of liquid
beverage material is stored under pressure by a gas. The
toroidal vessel may also be connected to at least one external
reservoir or supply of liquid beverage material by a conduit or
supply line. In some circumstances it may even be possible
that a beverage bottling plant has two external supply reser-
voirs, each of which may be configured to store either the
same liquid beverage product or different products. These
reservoirs could possibly be connected to the toroidal or
annular vessel by corresponding supply lines, conduits, or
other arrangements. It is also possible that the external supply
reservoirs could be in the form of simple storage tanks, or in
the form of liquid beverage product mixers.

A wide variety of types of filling elements are used in
filling machines in beverage bottling or container filling
plants for dispensing a liquid product into bottles, cans or
similar containers, including but not limited to filling pro-
cesses that are carried out under counterpressure for the bot-
tling of carbonated beverages. The apparatus designed to
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2

introduce a predetermined flow of liquid beverage filling
material further comprises an apparatus that is designed to
terminate the filling of the beverage bottles upon the liquid
beverage filling material reaching the predetermined level in
bottles. There may also be provided a conveyer arrangement
that is designed to move bottles, for example, from an inspect-
ing machine to the filling machine.

After a filling process has been completed, the filled bev-
erage bottles are transported or conveyed to a closing
machine, which is often a rotary closing machine. A revolving
or rotary machine comprises a rotor, which revolves around a
central, vertical machine axis. There may further be provided
a conveyer arrangement configured to transfer filled bottles
from the filling machine to the closing station. A transporting
or conveying arrangement can utilize transport star wheels as
well as linear conveyors. A closing machine closes bottles by
applying a closure, such as a screw-top cap or a bottle cork, to
a corresponding bottle mouth. Closed bottles are then usually
conveyed to an information adding arrangement, wherein
information, such as a product name or a manufacturer’s
information or logo, is applied to a bottle. A closing station
and information adding arrangement may be connected by a
corresponding conveyer arrangement. Bottles are then sorted
and packaged for shipment out of the plant.

Many beverage bottling plants may also possibly comprise
a rinsing arrangement or rinsing station to which new, non-
return and/or even return bottles are fed, prior to being filled,
by a conveyer arrangement, which can be a linear conveyor or
a combination of a linear conveyor and a starwheel. Down-
stream of the rinsing arrangement or rinsing station, in the
direction of travel, rinsed bottles are then transported to the
beverage filling machine by a second conveyer arrangement
that is formed, for example, by one or more starwheels that
introduce bottles into the beverage filling machine.

It is a further possibility that a beverage bottling plant for
filling bottles with a liquid beverage filling material can be
controlled by a central control arrangement, which could be,
for example, a computerized control system that monitors and
controls the operation of the various stations and mechanisms
of the beverage bottling plant.

The sterilization of packaging containers of the type used
in the food and beverage industry, for example, is becoming
increasingly important because a long shelf life of the con-
tents of the container without the addition of preservatives or
a subsequent treatment, e.g. by pasteurization, is becoming
increasingly unattractive on account of its negative effect on
the packaged product.

To prevent, restrict, and/or minimize this, for example,
aseptic filling machines are used to fill bottles. For this pur-
pose, the entire bottling plant or a portion of the bottling plant
may be operated in a sterile environment. To achieve this
sterile environment, the plant may be enclosed in a housing,
the interior is sterilized and kept as sterile as possible, and
steps are taken to essentially ensure or promote that the air
and all or most other substances that are introduced into the
interior are practically sterile. An essential component of this
process is also that the interior of the containers to be filled are
also sterilized.

Containers, for example beverage bottles, cans, medica-
ment or medicine bottles, or medicament or medicine cans,
must or should often be sterilized prior to filling so as to
prevent, restrict, and/or minimize the material to be filled
from spoiling or going bad. In the cooperation with the asep-
tic treatment installations or aseptic treatment stations and the
filling installations or filling stations, filling of the containers
can occur thus under clean room or clean space conditions by
means of which a subsequent sterilization, e.g. by heating of
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the container together with the container contents, can be
avoided, restricted, and/or minimized, which is desirable
under certain circumstances as pertains to the quality and/or
the taste of the filling material or the bottled material.

Some methods for sterilizing bottles, cans or similar con-
tainers use a sterilization medium that comprises hydrogen
peroxide, i.e. use a sterilization medium (below also hydro-
gen peroxide sterilization medium) that comprises hydrogen
peroxide mixed with hot sterile air. In the case of these meth-
ods, which are used, for example, for sterilizing containers for
beverages, but also for sterilizing containers or packages for
other products, such as, for example, medicines, a hydrogen
peroxide condensation film is formed on the inside surface of
the cooler container through condensation when introducing
the hot hydrogen peroxide sterilization medium, said conden-
sation film being activated in a subsequent activating phase,
by introducing a sterile hot gaseous and/or vaporous activat-
ing medium, for example, by introducing hot sterile air, in
such a manner that through the decomposition of hydrogen
peroxide, free oxygen radicals are created that react with
existing germs and contaminants for the sterilization of the
containers.

In these methods the sterile air used as activation medium
is heated to the activation temperature by conducting it
through a heat exchanger heated to a temperature between
one hundred thirty degrees Celsius and one hundred fifty
degrees Celsius. Then, in a step following the activation
phase, the containers are blown upon and cooled down with
the sterile air, which is supplied to the container at a tempera-
ture distinctly below the activation temperature. For this, the
sterile air is taken at a correspondingly high volume flow
through the heat exchanger, preventing it from becoming
heated to the activation temperature.

Furthermore, some methods and devices for the treatment
of bottles or such containers use a hot treatment medium
which is introduced into the containers. Thanks to tempera-
ture sensors, the temperature of the containers is detected
before and after the heat treatment, or the temperature of the
treatment medium flowing back out, and the temperature of
the hot treatment medium and/or the intensity of the treatment
is controlled as a function of the measured temperatures. No
treatment with a treatment medium comprising hydrogen
peroxide is provided.

OBIJECT OR OBJECTS

Itis an object of the present application to provide a method
and a device with which, while maintaining a high rate of
sterilization, i.e. a high quality of sterilization, it is possible to
reduce the duration of the treatment overall, and at the same
time in one possible embodiment also to reduce the duration
of the activating phase, with the treatment of the containers
being gentle.

SUMMARY

This object is achieved through a method for sterilizing
bottles, cans or similar containers by introducing vaporous
hydrogen peroxide or a hot hydrogen peroxide sterilization
medium into the respective container in an application phase
and by activating the hydrogen peroxide sterilization medium
in an activating phase by introducing a sterile gaseous and/or
vaporous hot activating medium, in one possible embodiment
by introducing hot sterile air into the respective container. At
least during a part phase of the activating phase, the volume
flow of the activating medium introduced into the respective
container is controlled in dependence on the container tem-
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perature or on the temperature of the wall of the container.
The device is realized as a sterilizing device for containers,
such as bottles, beakers, cans and the like for accomplishing
the method according to the present application. The steril-
ization device has at least one device for measuring the tem-
perature of solid body surfaces in a contactless manner and,
connected thereto, a computer-controlled control and regu-
lating device for evaluating the measured values and for regu-
lating the temperature and/or volume flow.

With the method and the device according to the present
application, there is a considerable reduction in the duration
of the method and at the same time in one possible embodi-
ment a reduction in the overall duration of the activating
phase. At the same time, the treatment is also gentle and
avoids, restricts, and/or minimizes overloading the containers
in a thermal manner whilst providing high quality steriliza-
tion or high rates of sterilization. The method according to the
present application is consequently suitable in one possible
embodiment for containers produced from plastics material,
e.g. from PET.

The above-discussed embodiments of the present inven-
tion will be described further herein below. When the word
“invention” or “embodiment of the invention” is used in this
specification, the word “invention” or “embodiment of the
invention” includes “inventions” or “embodiments of the
invention”, that is the plural of “invention” or “embodiment
of'the invention”. By stating “invention” or “embodiment of
the invention”, the Applicant does not in any way admit that
the present application does not include more than one pat-
entably and non-obviously distinct invention, and maintains
that this application may include more than one patentably
and non-obviously distinct invention. The Applicant hereby
asserts that the disclosure of this application may include
more than one invention, and, in the event that there is more
than one invention, that these inventions may be patentable
and non-obvious one with respect to the other.

BRIEF DESCRIPTION OF THE DRAWINGS

Further developments of the present application are an
object of the present application. The present application is
explained below in conjunction with the Figures of a possible
embodiment, in which, in detail:

FIG. 1 shows a very simplified representation and top view
of'a machine or device for accomplishing the method accord-
ing to the present application;

FIG. 2 shows a very simplified representation of a treat-
ment head of the device in FIG. 1; and

FIG. 3 shows schematically the main components of one
possible embodiment example of a system for filling contain-
ers, specifically, a beverage bottling plant for filling bottles
130 with at least one liquid beverage, in accordance with at
least one possible embodiment.

DESCRIPTION OF EMBODIMENT OR
EMBODIMENTS

Disclosed herein is a method for sterilizing bottles, cans or
similar containers by introducing vaporous hydrogen perox-
ide or a hot hydrogen peroxide sterilization medium into the
respective container in an application phase and by activating
the hydrogen peroxide sterilization medium in an activating
phase by introducing a sterile gaseous and/or vaporous hot
activating medium, in one possible embodiment by introduc-
ing hot sterile air into the respective container.

The device for sterilizing bottles, identified in general in
the Figure by the reference 1, or respectively the method show
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a rotor 2, which is rotatingly driveable about a vertical
machine axis for the application of the sterilizing means into
the bottles 3 to be treated, which are supplied via a container
inlet star 4, and from which the treated bottles 3, i.e. the
moistened bottles 3 are removed via a container outlet 5 and
supplied to the subsequent activator. The activator is also a
rotor 6 that is rotatingly driveable about a vertical machine
axis for activating the sterilizing means by means of sterile
hot air, which is conducted into the bottles 3 to be treated. The
bottles 3 are supplied to the rotor 6 via a container inlet star 7
and the treated, i.e. sterilized bottles 3 are removed via a
container outlet 8 and are supplied to the subsequent method
step, in one possible embodiment, a filler.

Application heads are provided in a known manner on the
rotor 2 above each bottle opening, said application heads
rotating with the rotor 2 and being indicated as double broken
lines 1. A bottle or container carrier 14 is associated with each
application head on the rotor 2, on which bottle or container
carrier the respective bottle 3 is retained below the treatment
head 6 during the treatment, in the case of the possible
embodiment, a bottle 3 realized as a PET bottle, is suspended
at the side of the bottle at a mouth flange.

The moistening of the surfaces of the bottles 3 is effected
by using the hydrogen peroxide sterilization medium, which
is heated in a known manner inside the respective treatment
head to a temperature T, of, for example, one hundred forty-
five degrees Celsius by spraying in hydrogen peroxide, for
example thirty-five percent hydrogen peroxide into sterile air
and by heating the aerosol obtained in this manner.

For the treatment, hot hydrogen peroxide sterilization
medium is introduced into the interior of the bottle 3 in such
a manner that, through condensation on the inside surface of
the bottle 3, which is colder compared to the temperature T,
of the hydrogen peroxide sterilization medium, an hydrogen
peroxide condensation film is formed uniformly covering at
least the entire inside surface of the respective bottle 3 with an
hydrogen peroxide condensation film.

Following said application phase and after the bottles,
moistened in this manner, have been conducted to the rotor 6,
the hydrogen peroxide condensation film is activated in
another treatment phase, i.e. in an activating phase. To this
end, analogous to the design and arrangement at the rotor 2,
activator heads 9 (FIG. 2) are positioned in a known manner
above each bottle opening, said activator heads rotating with
the rotor 6 and being indicated simply as double broken lines
II'in FIG. 1. The activating is started through the application
of energy, by introducing a hot sterile gaseous and/or vapor-
ous medium, for example by introducing hot sterile air at a
temperature T, into the respective bottle 3 through a tube 10
(FIG. 2) that is inserted into said bottle. This activating pro-
cess results in a decomposition reaction of hydrogen perox-
ide, in the course of which, among other things, free oxygen
radicals are created which react with existing germs and/or
contaminants in the respective bottle 3 and thus effect steril-
ization of the same. The hot sterile air used in the activating
phase at the same time also causes the respective bottle to dry.
Sterilization methods with said method steps are known in
principle.

The method according to the present application stands out
compared to known methods by a special development of the
individual treatment phases or respectively of their method
steps.

In the application phase, the hot hydrogen peroxide steril-
ization medium is introduced at a constant or substantially
constant temperature T, and for a constant or substantially
constant discharge or application time, for example for a
discharge time of 3 seconds for bottles or containers with a

30

40

45

55

6

volume of five hundred milliliters. The volume flow v, of the
hot hydrogen peroxide sterilization medium introduced into
the respective bottle 3, in this case, is also constant or sub-
stantially constant, for example, during the application time.

The activating of the hydrogen peroxide condensation film
in the respective bottle 3 is effected during the activating
phase in two method steps or activating steps. During a first
method step, the hot sterile air used for the activating process
is introduced into the bottle 3 via the tube 10 at a temperature
T, and at a constant or substantially constant, large volume
flow v,. This introducing is carried out, for example, for a
predetermined discharge time of x seconds or until the tem-
perature of the container wall Ty, of the respective bottle 3
has reached a predetermined required and/or desired tem-
perature Ty, .04 that is monitored and/or controlled by a
pyrometer 11 (FIG. 2). The dot dash arrow 12 indicates the
measuring procedure. The overall duration of this first
method step is around four to five seconds.

In a subsequent further method step, the hot activating
medium, which, in its turn, is in one possible embodiment hot
sterile air, is then introduced into the bottle 3 at the tempera-
ture T and at a volume flow v, for a discharge duration of'y
seconds. The volume flow v, which is less than the volume
flow v,, in this case is controlled in dependence on the con-
tainer temperature T, of the respective bottle 3 in such a
manner that also during this second method step of the acti-
vating phase, the container temperature T ;- has the required
and/or desired temperature Ty, 100 15 15 identical to T,
and the volume flow v, is adjusted via a throttle in the line path
of the sterile air.

The required and/or desired temperature Ty, . . e in this
case, in the two method steps is below a temperature that
would lead to an excessive load or deforming or to damage of
the bottles 3. As the temperature of the bottle wall is moni-
tored, a steep heating gradient can be selected and the tem-
perature in the second activating step can be kept very high.
This has not been possible in known systems for safety rea-
sons (deformation of the bottle).

The following volume flows are produced in the activating
phase in a test stand for bottles with a bottle volume of five
hundred milliliters:

v,=9.7 Nm*/h v;=4.2 Nm*/h

The container temperature 1z is also measured in the
second method step in a contactless manner by using at least
one pyrometer 11, as is indicated in FIG. 2. Depending on the
structure of the rotor 6 and on the activator head associated
therewith and on the container material, other contactless heat
measuring systems can also be used. In the case of the variant
shown in FIG. 2, the pyrometer 11 is mounted so as to be
rotatable in order to be able to be aligned in an optimum
manner depending on the bottle or container geometry.

In one possible embodiment of the method according to the
present application, the activating process is much stronger,
consequently making it possible to shorten the duration of the
treatment in a considerable manner, i.e. making it shorter than
ten seconds. In one possible embodiment of the present appli-
cation in the high performance range, i.e. in the case of a high
output system that includes the device 1 (number of bottles 3
processed per unit time) where up to now it has been neces-
sary and/or desired to connect an additional second activator
downstream of the rotor 6, the activating phase can now be
carried out purely on the rotor 6 or the rotor 6 can have a
clearly smaller diameter if two activator rotors are to be
provided. This also means that even with reduced expenditure
on the machine, a considerable increase in machine perfor-
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mance is possible. In one possible embodiment, it is possible
to carry out the application phase and the activating phase on
one single rotor.

As the method according to the present application is based
on automatic control of at least the volume flow v, in the
second method step of the activating phase, it is no longer
necessary or may not be desired for the operator of a system
to carry out time-consuming adjustments or trials to achieve
optimum sterilization of bottles or similar containers. The
respective system, rathermore by way of manufacturer speci-
fications that take into account the different container forms
and/or materials, can be easily adjusted and operated, the
activating phase or the method steps therein being carried out
or controlled automatically by the control unit that is internal
to the system.

The essential parameters of an embodiment of the method
according to the present application for sterilizing bottles 3
with a volume of five hundred milliliters can be summarized
as follows:

Application Phase

Hydrogen peroxide concentration in the 20%
hydrogen peroxide sterilization medium:
Maximum container temperature Tz
Temperature T,:

Pressure of the hydrogen peroxide
sterilization medium:

Volume flow v,:

Volume flow v,:

around 35° C.-42° C.
around 145° C.
around 0.7 bars

around 1.5 I/bottle
around 2.7 Nm%h

Activating Phase—Method Step 1

around 67° C.-68° C.
around 10.8 l/bottle
9.7 Nm*/h

around 1.0 bar
around 1.5 bars

Maximum container temperature Tz
Volume flow v,:

Vapor pressure:
Air pressure:

Activating Phase—Method Step 2

around 67° C.-68° C.
around 7.0 l/bottle
around 4.2 Nm*/h

Container temperature Tz
Volume flow v;:

The treatment times of the activating phases are in total less
than 10 seconds, it being possible for the treatment times x
and y to be different but also to be identical. In addition, it is
possible to provide a treatment interval of around four to five
seconds between the application phase and the activating
phase, i.e. the first method step of the activating phase is then
introduced, for example, after a time delay of around five
seconds after the introduction of the hydrogen peroxide ster-
ilization medium or after the conclusion of the application
phase.

The present application has been described above by way
of one possible embodiment. It is obvious that numerous
changes and conversions are possible without departing from
the teaching concept underlying the present application. Thus
it has been assumed above that the treatment heads 6 are part
of a treatment machine or device of the rotating type. Obvi-
ously the method according to the present application can
also be carried out on systems that are realized in the form of
linear machines. In addition, it has been assumed above that
the introduction of the hydrogen peroxide sterilization
medium and the introduction of the activating medium are
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each effected by means of one and the same treatment head 6.
Obviously it is also possible to use different treatment heads
in these method steps.

Disclosed is a method for sterilizing bottles, cans, or simi-
lar containers by introducing vaporous hydrogen peroxide or
ahot hydrogen peroxide sterilization medium into the respec-
tive container in an application phase and activating the
hydrogen peroxide sterilization medium in an activation
phase by introducing a sterile gaseous and/or vaporous hot
activation medium, in one possible embodiment hot sterile
air, into the respective container.

In at least one embodiment of the present disclosure, rotor
6 is configured to dispose a plurality of activator heads. For
example, a single rotor 6 may be configured to treat up to
70,000 bottles per hour, or even more. In at least one embodi-
ment, a controller may be disposed to control the temperature
and volume of each pulse of activation medium with respect
to a sensed temperature. The controller may be configured to
provide starting point data such as initial starting tempera-
tures and volumes of the portions or volumes of the activation
medium used to activate the treatment agent. Also, the sensed
temperature of the outside of the container may lag behind the
actual temperature of the treatment agent inside the container.
Therefore, the controller may be configured to control the
temperatures and volumes of the pulses of activation medium
by taking into account a lag time which may be present.
Further, during periods between pulses or when the flow of
activating medium is reduced, the treatment agent may con-
tinue to react or clean which may increase the temperature of
the container being treated. Therefore, the controller may be
configured to anticipate a rise in temperature of the treatment
agent during a reduction and/or cessation in flow of the acti-
vating medium and control the flow of activating medium
accordingly. In another embodiment, the rotation of the rotor
and movement of ambient air about the containers being
cleaned cools the containers. Therefore, the controller may
also be configured to take into account cooling of the con-
tainers being treated, by ambient air.

In at least one embodiment of the present disclosure, the
temperature of the container being treated is kept below a
temperature which may distort the container outside of pre-
determined tolerances. These predetermined tolerances may
be shape, dimension, and/or volume tolerances, for example.
In at least one embodiment, the predetermined tolerances are
maintained to virtually eliminate jamming of the treatment,
filling, and closing machines in the filling plant. Predeter-
mined tolerances are also maintained to minimize leaking
containers, minimize difficulty in closing containers by assur-
ing screw tops properly fit the treated container, and minimiz-
ing variations in the size and shape of the treated containers.

FIG. 3 shows schematically the main components of one
possible embodiment example of a system for filling contain-
ers, specifically, a beverage bottling plant for filling bottles
130 with at least one liquid beverage, in accordance with at
least one possible embodiment, in which system or plant
could possibly be utilized at least one aspect, or several
aspects, of the embodiments disclosed herein.

FIG. 3 shows a rinsing arrangement or rinsing station 101,
to which the containers, namely bottles 130, are fed in the
direction of travel as indicated by the arrow 131, by a first
conveyer arrangement 103, which can be a linear conveyor or
a combination of a linear conveyor and a starwheel. Down-
stream of the rinsing arrangement or rinsing station 101, in
the direction of travel as indicated by the arrow 131, the rinsed
bottles 130 are transported to a beverage filling machine 105
by a second conveyer arrangement 104 that is formed, for
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example, by one or more starwheels that introduce bottles 130
into the beverage filling machine 105.

The beverage filling machine 105 shown is of a revolving
or rotary design, with a rotor 105', which revolves around a
central, vertical machine axis. The rotor 105' is designed to
receive and hold the bottles 130 for filling at a plurality of
filling positions 113 located about the periphery of the rotor
105'. At each of the filling positions 103 is located a filling
arrangement 114 having at least one filling device, element,
apparatus, or valve. The filling arrangements 114 are
designed to introduce a predetermined volume or amount of
liquid beverage into the interior of the bottles 130 to a prede-
termined or desired level.

The filling arrangements 114 receive the liquid beverage
material from a toroidal or annular vessel 117, in which a
supply of liquid beverage material is stored under pressure by
a gas. The toroidal vessel 117 is a component, for example, of
the revolving rotor 105'. The toroidal vessel 117 can be con-
nected by means of a rotary coupling or a coupling that
permits rotation. The toroidal vessel 117 is also connected to
at least one external reservoir or supply of liquid beverage
material by a conduit or supply line. In the embodiment
shown in FIG. 3, there are two external supply reservoirs 123
and 124, each of which is configured to store either the same
liquid beverage product or different products. These reser-
voirs 123, 124 are connected to the toroidal or annular vessel
117 by corresponding supply lines, conduits, or arrangements
121 and 122. The external supply reservoirs 123, 124 could be
in the form of simple storage tanks, or in the form of liquid
beverage product mixers, in at least one possible embodi-
ment.

As well as the more typical filling machines having one
toroidal vessel, it is possible that in at least one possible
embodiment there could be a second toroidal or annular ves-
sel which contains a second product. In this case, each filling
arrangement 114 could be connected by separate connections
to each of the two toroidal vessels and have two individually-
controllable fluid or control valves, so that in each bottle 130,
the first product or the second product can be filled by means
of'an appropriate control of the filling product or fluid valves.

Downstream of the beverage filling machine 105, in the
direction of travel of the bottles 130, there can be a beverage
bottle closing arrangement or closing station 106 which
closes or caps the bottles 130. The beverage bottle closing
arrangement or closing station 106 can be connected by a
third conveyer arrangement 107 to a beverage bottle labeling
arrangement or labeling station 108. The third conveyor
arrangement may be formed, for example, by a plurality of
starwheels, or may also include a linear conveyor device.

In the illustrated embodiment, the beverage bottle labeling
arrangement or labeling station 108 has at least one labeling
unit, device, or module, for applying labels to bottles 130. In
the embodiment shown, the labeling arrangement 108 is con-
nected by a starwheel conveyer structure to three output con-
veyer arrangements: a first output conveyer arrangement 109,
a second output conveyer arrangement 110, and a third output
conveyer arrangement 111, all of which convey filled, closed,
and labeled bottles 130 to different locations.

The first output conveyer arrangement 109, in the embodi-
ment shown, is designed to convey bottles 130 that are filled
with a first type of liquid beverage supplied by, for example,
the supply reservoir 123. The second output conveyer
arrangement 110, in the embodiment shown, is designed to
convey bottles 130 that are filled with a second type of liquid
beverage supplied by, for example, the supply reservoir 124.
The third output conveyer arrangement 111, in the embodi-
ment shown, is designed to convey incorrectly labeled bottles
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130. To further explain, the labeling arrangement 108 can
comprise at least one beverage bottle inspection or monitor-
ing device that inspects or monitors the location of labels on
the bottles 130 to determine if the labels have been correctly
placed or aligned on the bottles 130. The third output con-
veyer arrangement 111 removes any bottles 130 which have
been incorrectly labeled as determined by the inspecting
device.

The beverage bottling plant can be controlled by a central
control arrangement 112, which could be, for example, com-
puterized control system that monitors and controls the
operation of the various stations and mechanisms of the bev-
erage bottling plant.

One feature or aspect of an embodiment is believed at the
time of the filing of this patent application to possibly reside
broadly in a method for sterilizing bottles, cans or similar
containers 3 by introducing vaporous hydrogen peroxide or a
hot hydrogen peroxide sterilization medium into the respec-
tive container 3 in an application phase and by activating the
hydrogen peroxide sterilization medium in an activating
phase by introducing a sterile gaseous and/or vaporous hot
activating medium, in one possible embodiment by introduc-
ing hot sterile air into the respective container 3, wherein at
least during a part phase of the activating phase, the volume
flow v,, v; of the activating medium introduced into the
respective container 3 is controlled in dependence on the
container temperature Ty, or on the temperature of the wall
of the container 3.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein the volume flow v,, v;
is controlled such that the container temperature T, corre-
sponds to a required and/or desired temperature Ty, 0000

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein the container tempera-
ture Tgy-1s measured in a contactless manner.

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein the container tempera-
ture Ty, is measured using a pyrometer.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein the activating phase has
at least two activating steps, and in that in the last activating
step in time, the volume flow v, of the activating medium
supplied to the respective container 3 is controlled in depen-
dence on the container temperature Ty ;.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein the volume flow v; of
the second activating phase is forty percent to sixty percent of
the volume flow v, of the first activating phase and is in one
possible embodiment fifty percent.

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein in the first method step
in time, the volume flow v, of the activating medium supplied
to the respective container 3 is controlled in dependence on
the container temperature T,

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein the activating phase has
at least two method steps, and in that in the first method step
in time at a constant temperature T, or at a substantially
constant temperature and with a constant or substantially
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constant volume flow v,, the activating medium is supplied
into the respective container 3 in a time-controlled manner.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein the hot sterilization
medium is supplied in a time-controlled manner to the respec-
tive container 3 in the application phase at a constant or
substantially constant temperature T .

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein during the application
phase, the hot sterilization medium is supplied to the respec-
tive container 3 at a constant or substantially constant tem-
perature and for a constant or substantially constant duration
with a volume flow v, that is stepped or controlled with regard
to the container temperature T, in such a manner that the
container temperature 1z, remains clearly below the tem-
perature T, of the hot hydrogen peroxide sterilization
medium.

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein during the application
phase, the hot hydrogen peroxide sterilization medium is
supplied for an application duration of two and a half seconds
to four seconds.

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein the treatment duration
of an activating step is less than ten seconds.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein the activating phase is
carried out on one single activator.

One feature or aspect of an embodiment is believed at the
time of the filing of this patent application to possibly reside
broadly in a sterilizing device for containers, such as bottles,
beakers, cans and the like for accomplishing the method
according to the present application, wherein said steriliza-
tion device has at least one device for measuring the tempera-
ture of solid body surfaces in a contactless manner and, con-
nected thereto, a computer-controlled control and regulating
device for evaluating the measured values and for regulating
the temperature and/or volume flow.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the sterilizing device, wherein devices for
measuring the temperature of solid body surfaces in a con-
tactless manner are positioned on or in the vicinity of at least
a part number of activator heads 9, wherein, in one possible
embodiment, a device for measuring the temperature of solid
body surfaces in a contactless manner is positioned on or in
the vicinity of every activator head 9. Yet another feature or
aspect of an embodiment is believed at the time of the filing of
this patent application to possibly reside broadly in the ster-
ilizing device, wherein the at least one device for measuring
the temperature of solid body surfaces in a contactless manner
is a pyrometer.

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the sterilizing device, wherein at least one
throttle, one valve or the like is provided to control the volume
flow of the activating media.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the sterilizing device, wherein at least one
throttle, one valve or the like is positioned in each line path of
an activating medium to the respective activator head 9.
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Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in a method for the sterilization of bottles, cans
or similar containers 3 by introducing a hot hydrogen perox-
ide sterilization medium into the containers 3 in an applica-
tion phase and by activation of the hydrogen peroxide steril-
ization medium in an activation phase by introducing a sterile
gaseous and/or vaporous hot activation medium, in one pos-
sible embodiment by introducing hot sterile air into the
respective container 3, wherein the activation phase has at
least two activation steps and in at least the first activation step
in time the volume flow v,, v; of the activation medium
introduced into the respective container 3 is regulated as a
function of the container temperature T, or the temperature
of'the wall of the container 3 or the supplying of the activation
medium into the respective container 3 occurs under time
control at constant or substantially constant temperature T,
and constant or substantially constant volume flow v,.

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein the volume flow v,, v;
is regulated such that the container temperature T, corre-
sponds to a nominal temperature Tz /-

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein the container tempera-
ture Ty, is measured in a noncontact manner.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein the container tempera-
ture Tz 1s measured with a pyrometer.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein, in the last activation
step in time, the volume flow v; of the activation medium
supplied to the respective container 3 is regulated as a func-
tion of the container temperature Ty~

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein the volume flow v; of
the second activation step amounts to forty percent to sixty
percent of the volume flow v, of the first activation step and in
one possible embodiment fifty percent.

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein the hot sterilization
medium is supplied at constant or substantially constant tem-
perature T, controlled in time to the respective container 3 in
the application phase.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein, during the application
phase, the hot sterilization medium is supplied to the respec-
tive container 3 at constant or substantially constant tempera-
ture and over a constant or substantially constant time period
with a volume flow v, that is graduated or controlled in
consideration of the container temperature T, so that the
container temperature T, remains distinctly below the tem-
perature T, of the hot hydrogen peroxide sterilization
medium.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein the supplying of the hot
hydrogen peroxide sterilization medium during the applica-
tion phase occurs with an application duration of two and a
half seconds to four seconds.
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Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein the treatment duration
of an activation step is less than ten seconds.

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein the activation phase is
carried out at a single activator.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in a sterilization device for containers 3 such as
bottles, cups, cans and the like, to carry out the method
according to the present application, with at least one activa-
tor head for introducing the hot activation medium into the
containers 3, wherein this has at least one device for noncon-
tact temperature measurement of surfaces of solid bodies and
an interconnected computer-supported control and regulation
mechanism, and this for evaluation of measured values and
for regulation of the volume flow of the activation medium
supplied to the respective container 3, such that in at least the
first activation step in time the volume flow v,, v, of the
activation medium introduced into the respective container 3
is regulated as a function of the container temperature T or
the temperature of the wall of the container 3 or the supplying
of the activation medium into the respective container 3
occurs under time control at constant or substantially constant
temperature T, and constant or substantially constant volume
flow v,.

One feature or aspect of an embodiment is believed at the
time of the filing of this patent application to possibly reside
broadly in the sterilization device, wherein, on or in the vicin-
ity of at least some of the activator heads 9, devices are
arranged for the noncontact temperature measurement of sur-
faces of solid bodies, and in one possible embodiment one
device for the noncontact temperature measurement of sur-
faces of solid bodies is arranged on or in the vicinity of each
activator head 9.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the sterilization device, wherein the at least
one device for the noncontact temperature measurement of
surfaces of solid bodies is a pyrometer.

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the sterilization device, wherein at least one
throttle, valve or the like is provided to regulate the volume
flow of the activation media.

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the sterilization device, wherein at least one
throttle, valve or the like is arranged in each conduit of an
activation medium to the respective activator head 9.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in a method for the sterilization of bottles, cans
or similar containers 3 by introducing a hot hydrogen perox-
ide sterilization medium into the containers 3 in an applica-
tion phase and by activation of the hydrogen peroxide steril-
ization medium in an activation phase by introducing a sterile
gaseous and/or vaporous hot activation medium, in one pos-
sible embodiment by introducing hot sterile air into the
respective container 3, wherein the activation phase has at
least two activation steps, that in at least the first activation
step in time the volume flow v, v; of the activation medium
introduced into the respective container 3 is regulated as a
function of the container temperature T z;;-or the temperature
of'the wall ofthe container 3 or the supplying of the activation
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medium into the respective container 3 occurs under time
control at constant or substantially constant temperature T,
and constant or substantially constant volume flow v,, and
that in the second activation step to regulate the container
temperature T -the volume flow v, of the activation medium
introduced into the container 3 amounts to forty percent to
sixty percent of the volume flow v, of the first activation step.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein the volume flow v,, v;
is regulated such that the container temperature T, corre-
sponds to a nominal temperature Tz /-

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein the container tempera-
ture Ty, is measured in a noncontact manner.

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein the container tempera-
ture Tz 1s measured with a pyrometer.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein, in the last activation
step in time, the volume flow v; of the activation medium
supplied to the respective container 3 is regulated as a func-
tion of the container temperature Ty~

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein the volume flow v; of
the activation medium introduced into the container 3 in the
second activation step amounts to fifty percent of the volume
flow v, of the first activation step.

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein the hot sterilization
medium is supplied at constant or substantially constant tem-
perature T, controlled in time to the respective container 3 in
the application phase.

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the method, wherein, during the application
phase, the hot sterilization medium is supplied to the respec-
tive container 3 at constant or substantially constant tempera-
ture and over a constant or substantially constant time period
with a volume flow v, that is graduated or controlled in
consideration of the container temperature T, so that the
container temperature Ty, remains distinctly below the tem-
perature T, of the hot hydrogen peroxide sterilization
medium.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein the supplying of the hot
hydrogen peroxide sterilization medium during the applica-
tion phase occurs with an application duration of two and a
half seconds to four seconds.

One feature or aspect of an embodiment is believed at the
time of the filing of this patent application to possibly reside
broadly in the method, wherein the treatment duration of an
activation step is less than ten seconds.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the method, wherein the activation phase is
carried out at a single activator.

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in a sterilization device for containers 3 such as
bottles, cups, cans and the like, to carry out the method
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according to the present application, with at least one activa-
tor head for introducing the hot activation medium into the
containers 3, wherein this has at least one device for noncon-
tact temperature measurement of surfaces of solid bodies and
an interconnected computer-supported control and regulation
mechanism, and this for evaluation of measured values and
for regulation of the volume flow of the activation medium
supplied to the respective container 3, such that, having at
least two activation steps, in at least the first activation step in
time the volume flow v,, v; of the activation medium intro-
duced into the respective container 3 is regulated as a function
of the container temperature Ty or the temperature of the
wall of the container 3 or the supplying of the activation
medium into the respective container 3 occurs under time
control at constant or substantially constant temperature T,
and constant or substantially constant volume flow v,, and
furthermore in the second activation step to regulate the con-
tainer temperature Ty, the volume flow v, of the activation
medium introduced into the container 3 amounts to forty
percent to sixty percent of the volume flow v, of the first
activation step.

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the sterilization device, wherein, on or in the
vicinity of at least some of the activator heads 9, devices are
arranged for the noncontact temperature measurement of sur-
faces of solid bodies, and in one possible embodiment one
device for the noncontact temperature measurement of sur-
faces of solid bodies is arranged on or in the vicinity of each
activator head 9.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the sterilization device, wherein the at least
one device for the noncontact temperature measurement of
surfaces of solid bodies is a pyrometer.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in the sterilization device, wherein at least one
throttle, valve or the like is provided to regulate the volume
flow of the activation media.

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in the sterilization device, wherein at least one
throttle, valve or the like is arranged in each conduit of an
activation medium to the respective activator head 9.

One feature or aspect of an embodiment is believed at the
time of the filing of this patent application to possibly reside
broadly in a method of operating a container filling plant for
filling plastic containers with a filling material, the method
comprising steps to minimize distortion of plastic containers
to be filled and maximize throughput of plastic containers by
controlling the temperature of a container to be filled, said
container filling plant comprising: a controller arrangement
disposed and configured to monitor and control said container
filling plant and to regulate control valves controlling a flow
of activation medium; a filling machine being configured and
disposed to fill empty plastic containers with a filling mate-
rial; a first moving arrangement being configured and dis-
posed to move plastic containers to said filling machine; a
closing machine being configured and disposed to close filled
plastic containers; a second moving arrangement being con-
figured and disposed to accept filled plastic containers from
said filling machine and to move filled plastic containers out
of said filling machine and to said closing machine; a rotary
treatment machine being configured and disposed to treat
plastic containers prior to filling; a third moving arrangement
being configured and disposed to move plastic containers to
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said treatment machine; said first moving arrangement being
configured and disposed to move treated plastic containers
from said treatment machine to said filling machine; said
treatment machine comprising: at least one treatment device
being configured and disposed to treat plastic containers upon
the plastic containers being within said treatment machine;
and said at least one treatment device comprising: a source of
a treatment agent, which treatment agent is configured to be
heated to treat the inside surface of a plastic container to be
treated; a heater being configured and disposed to heat the
treatment agent to a predetermined temperature, above a tem-
perature of a container to be treated; a dispensing arrange-
ment being configured to dispense heated treatment agent
into a plastic container, which heated treatment agent is in
sufficient amount and at a sufficient temperature to suffi-
ciently coat the inside surface of the plastic container with
condensed treatment agent to treat the plastic container, upon
contact of the heated treatment agent on the inside surface of
the container being treated; said dispensing arrangement also
being configured to dispense a first and a second volume of
heated activation medium into the plastic container, which
heated activation medium is at a temperature sufficient to
activate the condensed treatment agent; a non-contact tem-
perature measuring apparatus configured and disposed to
measure a temperature, on or within the outer surface, of the
plastic container being treated and to send the sensed tem-
perature to the controller arrangement said method compris-
ing the steps of: moving a plastic container into said treatment
machine to be treated; heating the treatment agent to a tem-
perature greater than a temperature of the plastic container to
be treated; dispensing treatment agent into the plastic con-
tainer being treated in an amount sufficient to coat the inside
surface of the plastic container with a sufficient amount of
condensate of the treatment agent to treat the plastic con-
tainer; condensing at least a portion of the treatment agent on
the inside surface of the plastic container being treated and
coating the inside surface of the plastic container being
treated with a sufficient amount of condensate to sufficiently
clean the container to increase the shelf life of contents of the
filled container to a substantially predetermined shelf life;
dispensing a first volume of heated activation medium into the
plastic container being treated in an amount sufficient to heat
the treatment agent to a temperature sufficient to treat the
plastic container and heating the container to be filled to a
first, predetermined, temperature; sensing a temperature on or
within the outer surface of the plastic container being treated
with the non-contact temperature measuring apparatus; send-
ing the sensed temperature to the controller arrangement;
controlling the first volume of heated activation medium
being dispensed into the plastic container being treated, with
the control valves, to an amount sufficient to heat the treat-
ment agent to a temperature sufficient to treat the plastic
container and heating the container to be filled to the first,
predetermined, temperature, the first, predetermined, tem-
perature being a temperature just below the temperature at
which the plastic container will distort outside of predeter-
mined tolerances; reducing the flow of heated activation
medium into the plastic container being treated, upon or just
before the container to be filled reaching the first, predeter-
mined, temperature, by an amount sufficient to permit cool-
ing, during rotation of the plastic container in the treatment
machine, the treatment agent and plastic container cooling to
a second, lower, temperature; dispensing a second volume of
heated activation medium into the already heated plastic con-
tainer being treated and increasing the temperature of the
treatment agent to a temperature sufficient to treat the plastic
container and increasing the temperature of the container to
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be filled to the first, predetermined, temperature, the second
volume of heated activation medium being smaller than the
first volume of activation medium and at essentially the same
temperature as the first volume of activation medium, the
second volume being sufficient to activate the treatment agent
to finally clean the container being treated and increase the
shelf life of contents of the filled container to a substantially
predetermined shelf life and to not distort the plastic con-
tainer outside of predetermined tolerances; moving the
treated plastic container from said dispensing arrangement to
said filling machine; filling the treated plastic container; mov-
ing the treated, filled plastic container to said closing
machine; closing the treated, filled plastic container.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in a method of operating a container filling
plant for filling plastic containers with a filling material fur-
ther comprising one of a), b), ¢), d), and e): a) controlling the
temperature of the heated treatment agent at a substantially
constant temperature; b) controlling the temperature of the
heated treatment agent at a substantially constant tempera-
ture; and controlling the volume of the heated treatment agent
to keep a temperature of the plastic container being sterilized
below the temperature at which the plastic container will
distort outside of predetermined tolerances; ¢) controlling the
temperature of the heated treatment agent at a substantially
constant temperature; controlling the volume of the heated
treatment agent to keep a temperature of the plastic container
being sterilized below the temperature at which the plastic
container will distort outside of predetermined tolerances;
and controlling the time period of said step of dispensing a
heated treatment agent into a plastic container being sterilized
between a range of about 2.5 seconds to about 4 seconds; d)
controlling the temperature of the heated treatment agent at a
substantially constant temperature; controlling the volume of
the heated treatment agent to keep a temperature of the plastic
container being sterilized below the temperature at which the
plastic container will distort outside of predetermined toler-
ances; controlling the time period of said step of dispensing a
heated treatment agent into a plastic container being sterilized
between a range of about 2.5 seconds to about 4 seconds; and
all said steps of treating a single plastic container are carried
out in less than about 10 seconds; and e) controlling the
temperature of the heated treatment agent at a substantially
constant temperature; controlling the volume of the heated
treatment agent to keep a temperature of the plastic container
being sterilized below the temperature at which the plastic
container will distort outside of predetermined tolerances;
and controlling the time period of said step of dispensing a
heated treatment agent into a plastic container being sterilized
between a range of about 2.5 seconds to about 4 seconds; all
said steps of treating single plastic container are carried out in
less than about 10 seconds; and said step of disposing said
first volume of heated activation medium into the plastic
container being treated and step of disposing said second
volume of heated activation medium into the plastic container
being treated are carried out with a single activator.

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in a method of sterilizing plastic containers of
wherein said non-contact temperature measuring apparatus is
a pyrometer.

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in a method of sterilizing plastic containers
wherein said step of dispensing said second volume of heated
activation medium further comprises one of a), b), and c): a)
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controlling said second volume of heated activation medium
to have a volume within a range of about 40% to about 60% of
the volume of said first volume of heated activation medium
dispensed into the plastic container being treated; b) control-
ling said second volume of heated activation medium to have
a volume of about 50% of the volume of said first volume of
heated activation medium dispensed into the plastic container
being treated; and ¢) controlling said second volume of heated
activation medium dispensed into the plastic container being
treated as a function of said sensed temperature on or within
the outer surface of the plastic container.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in a method of sterilizing plastic containers
comprising the steps of: dispensing a heated treatment agent
comprising hydrogen peroxide into a plastic container being
sterilized in an amount and temperature sufficient to condense
and coat the inside surface of the plastic container, with a
sufficient amount of condensate to sterilize the plastic con-
tainer; condensing at least a portion of said heated treatment
agent on the inside surface of the plastic container being
sterilized and coating the inside surface of the plastic con-
tainer being sterilized with a sufficient amount of condensate
to sufficiently clean the container; dispensing a first volume
of'heated sterile gas into the plastic container being sterilized
in an amount sufficient to heat the treatment agent to a tem-
perature sufficient to at least partially sterilize the plastic
container and heating the container to be filled to a first,
predetermined, temperature; sensing a temperature on or
within the outer surface of the plastic container being steril-
ized with a temperature measuring apparatus; controlling the
first volume of heated sterile gas being dispensed into the
plastic container being sterilized to an amount sufficient to
heat the treatment agent to a temperature sufficient to at least
partially sterilize the plastic container and heating the con-
tainer to be filled to the first, predetermined, temperature, the
first, predetermined, temperature being a temperature below
the temperature at which the plastic container will distort
outside of predetermined tolerances; dispensing a second
volume of heated sterile gas into the already heated plastic
container being sterilized, the second volume ofheated sterile
gas being smaller than the first volume of heated sterile gas,
the second volume being sufficient to activate the treatment
agent to sterilize the container being sterilized and to not
distort the container being sterilized outside of predetermined
tolerances.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in a method of sterilizing plastic containers
further comprising the step of reducing said flow of said first
determined portion of heated sterilized air in the container
being sterilized, after said step of dispensing said first deter-
mined portion of heated sterilized air.

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in a method of sterilizing plastic containers
wherein said step of sensing said temperature on or within the
outer surface of the plastic container being sterilized com-
prises sensing said temperature without contacting the plastic
container being sterilized.

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in a method of sterilizing plastic containers
further comprising one of a), b), ¢), d), e), and f): a) said step
of sensing said temperature on or within the outer surface of
the plastic container being sterilized comprises sensing said
temperature with a pyrometer; b) said step of sensing said
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temperature on or within the outer surface of the plastic
container being sterilized comprises sensing said temperature
with a pyrometer; and controlling the temperature of the
heated treatment agent at a substantially constant tempera-
ture; ¢) said step of sensing said temperature on or within the
outer surface of the plastic container being sterilized com-
prises sensing said temperature with a pyrometer; controlling
the temperature of the heated treatment agent at a substan-
tially constant temperature; and controlling the volume of the
heated treatment agent to keep a temperature of the plastic
container being sterilized below the temperature at which the
plastic container will distort outside of predetermined toler-
ances; d) said step of sensing said temperature on or within
the outer surface of the plastic container being sterilized
comprises sensing said temperature with a pyrometer; con-
trolling the temperature of the heated treatment agent at a
substantially constant temperature; controlling the volume of
the heated treatment agent to keep a temperature of the plastic
container being sterilized below the temperature at which the
plastic container will distort outside of predetermined toler-
ances; and controlling the time period of said step of dispens-
ing a heated treatment agent into a plastic container being
sterilized between a range of about 2.5 seconds to about 4
seconds; e) said step of sensing said temperature on or within
the outer surface of the plastic container being sterilized
comprises sensing said temperature with a pyrometer; con-
trolling the temperature of the heated treatment agent at a
substantially constant temperature; controlling the volume of
the heated treatment agent to keep a temperature of the plastic
container being sterilized below the temperature at which the
plastic container will distort outside of predetermined toler-
ances; and controlling the time period of said step of dispens-
ing a heated treatment agent into a plastic container being
sterilized between a range of about 2.5 seconds to about 4
seconds; and all said steps of sterilizing a single plastic con-
tainer are carried outin less than about 10 seconds; and f) said
step of sensing said temperature on or within the outer surface
of the plastic container being sterilized comprises sensing
said temperature with a pyrometer; controlling the tempera-
ture of the heated treatment agent at a substantially constant
temperature; controlling the volume of the heated treatment
agent to keep a temperature of the plastic container being
sterilized below the temperature at which the plastic container
will distort outside of predetermined tolerances; and control-
ling the time period of said step of dispensing a heated treat-
ment agent into a plastic container being sterilized between a
range of about 2.5 seconds to about 4 seconds; all said steps of
sterilizing single plastic container are carried out in less than
about 10 seconds; and said step of disposing said first volume
of heated activation medium into the plastic container being
sterilized and step of disposing said second volume of heated
activation medium into the plastic container being sterilized
are carried out with a single activator.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in a method of sterilizing plastic containers
wherein said step of dispensing said second volume of heated
activation medium further comprises one of a), b), and c): a)
controlling said second volume of heated activation medium
to have a volume within a range of about 40% to about 60% of
the volume of said first volume of heated activation medium
dispensed into the plastic container being treated; b) control-
ling said second volume of heated activation medium to have
a volume of about 50% of the volume of said first volume of
heated activation medium dispensed into the plastic container
being treated; and ¢) controlling said second volume ofheated
activation medium dispensed into the plastic container being
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treated as a function of said sensed temperature on or within
the outer surface of the plastic container.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in a method of treating plastic containers com-
prising the steps of: heating a treatment agent to a temperature
greater than a temperature of a plastic container to be treated;
dispensing said heated treatment agent into the plastic con-
tainer being treated in an amount sufficient to coat the inside
surface of the plastic container with a sufficient amount of
condensate of the treatment agent to treat the plastic con-
tainer; condensing at least a portion of said heated treatment
agent on the inside surface of the plastic container being
treated and coating the inside surface of the plastic container
being treated with a sufficient amount of condensate to suffi-
ciently clean the plastic container; dispensing a first volume
of heated activation medium into the plastic container being
treated in an amount sufficient to heat the treatment agent to
a temperature sufficient to treat the plastic container and
heating the container to be filled to a first, predetermined,
temperature; sensing a temperature on or within the outer
surface of the plastic container being treated with a tempera-
ture measuring apparatus; controlling the first volume of
heated activation medium being dispensed into the plastic
container being treated to an amount sufficient to heat the
treatment agent to a temperature sufficient to treat the plastic
container and heating the container to be filled to the first,
predetermined, temperature, the first, predetermined, tem-
perature being a temperature below the temperature at which
the plastic container will distort outside of predetermined
tolerances; dispensing a second volume of heated activation
medium into the already heated plastic container being
treated, the second volume ofheated activation medium being
smaller than the first volume of activation medium, the sec-
ond volume being sufficient to activate the treatment agent to
clean the container being treated and keep the container being
treated below the temperature at which the plastic container
will distort outside of predetermined tolerances.

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in a method of treating plastic containers
wherein said step of dispensing said second volume of heated
activation medium further comprises one of a), b), and c): a)
controlling said second volume of heated activation medium
to have a volume within a range of about 40% to about 60% of
the volume of said first volume of heated activation medium
dispensed into the plastic container being treated; b) control-
ling said second volume of heated activation medium to have
a volume of about 50% of the volume of said first volume of
heated activation medium dispensed into the plastic container
being treated; and ¢) controlling said second volume of heated
activation medium dispensed into the plastic container being
treated as a function of said sensed temperature on or within
the outer surface of the plastic container.

One feature or aspect of an embodiment is believed at the
time of the filing of this patent application to possibly reside
broadly in a method of treating containers of wherein said
step of sensing said temperature on or within the outer surface
of the container being treated comprises sensing said tem-
perature without contacting the container being treated.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in a method of treating containers of wherein
said step of sensing said temperature on or within the outer
surface of the container being treated comprises sensing said
temperature of the container being treated with a pyrometer.
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Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in a method of treating containers wherein said
step of dispensing a heated treatment agent into a container
being treated further comprises controlling the temperature of
the heated treatment agent at a substantially constant tem-
perature.

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in a method of treating containers wherein said
step of dispensing a heated treatment agent into a container
being treated further comprises controlling the volume of the
heated treatment agent to keep a temperature of the container
being treated below the temperature at which the container
will distort outside of predetermined tolerances.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in a method of treating containers wherein said
step of dispensing a heated treatment agent into a container
being treated further comprises controlling the time period of
said step of dispensing a heated treatment agent into a con-
tainer being treated between a range of about 2.5 seconds to
about 4 seconds.

Another feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in a method of treating containers wherein all
said steps of treating a single container are carried out in less
than about 10 seconds.

Yet another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in a method of treating containers wherein said
step of disposing said first volume of heated activation
medium into the container being treated and step of disposing
said second volume of heated activation medium into the
container being treated are carried out with a single activator.

Still another feature or aspect of an embodiment is believed
at the time of the filing of this patent application to possibly
reside broadly in a method of treating plastic containers fur-
ther comprising the step of reducing said flow of said first
volume of heated activation medium in the container being
treated, after said step of dispensing said first volume of
heated activation medium.

A further feature or aspect of an embodiment is believed at
the time of the filing of this patent application to possibly
reside broadly in a method of treating plastic containers
wherein said heated treatment agent comprised hydrogen
peroxide and said first and said second volumes of heated
activation medium comprise sterile air.

The components disclosed in the various publications, dis-
closed or incorporated by reference herein, may possibly be
used in possible embodiments of the present invention, as
well as equivalents thereof.

The purpose of the statements about the technical field is
generally to enable the Patent and Trademark Office and the
public to determine quickly, from a cursory inspection, the
nature of this patent application. The description of the tech-
nical field is believed, at the time of the filing of this patent
application, to adequately describe the technical field of this
patent application. However, the description of the technical
field may not be completely applicable to the claims as origi-
nally filed in this patent application, as amended during pros-
ecution of this patent application, and as ultimately allowed in
any patent issuing from this patent application. Therefore,
any statements made relating to the technical field are not
intended to limit the claims in any manner and should not be
interpreted as limiting the claims in any manner.
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The appended drawings in their entirety, including all
dimensions, proportions and/or shapes in at least one embodi-
ment of the invention, are accurate and are hereby included by
reference into this specification.

The background information is believed, at the time of the
filing of this patent application, to adequately provide back-
ground information for this patent application. However, the
background information may not be completely applicable to
the claims as originally filed in this patent application, as
amended during prosecution of this patent application, and as
ultimately allowed in any patent issuing from this patent
application. Therefore, any statements made relating to the
background information are not intended to limit the claims
in any manner and should not be interpreted as limiting the
claims in any manner.

AlL or substantially all, of the components and methods of
the various embodiments may be used with at least one
embodiment or all of the embodiments, if more than one
embodiment is described herein.

The purpose of the statements about the object or objects is
generally to enable the Patent and Trademark Office and the
public to determine quickly, from a cursory inspection, the
nature of this patent application. The description of the object
or objects is believed, at the time of the filing of this patent
application, to adequately describe the object or objects of
this patent application. However, the description of the object
or objects may not be completely applicable to the claims as
originally filed in this patent application, as amended during
prosecution of this patent application, and as ultimately
allowed in any patent issuing from this patent application.
Therefore, any statements made relating to the object or
objects are not intended to limit the claims in any manner and
should not be interpreted as limiting the claims in any manner.

All of the patents, patent applications and publications
recited herein, and in the Declaration attached hereto, are
hereby incorporated by reference as if set forth in their
entirety herein.

The summary is believed, at the time of the filing of this
patent application, to adequately summarize this patent appli-
cation. However, portions or all of the information contained
in the summary may not be completely applicable to the
claims as originally filed in this patent application, as
amended during prosecution of this patent application, and as
ultimately allowed in any patent issuing from this patent
application. Therefore, any statements made relating to the
summary are not intended to limit the claims in any manner
and should not be interpreted as limiting the claims in any
manner.

It will be understood that the examples of patents, pub-
lished patent applications, and other documents which are
included in this application and which are referred to in para-
graphs which state “Some examples of . . . which may possi-
bly be used in at least one possible embodiment of the present
application . . . ” may possibly not be used or useable in any
one or more embodiments of the application.

The sentence immediately above relates to patents, pub-
lished patent applications and other documents either incor-
porated by reference or not incorporated by reference.

All of the patents, patent applications or patent publica-
tions, which were cited in the German Office Action dated
Dec. 10, 2007, and/or cited elsewhere are hereby incorpo-
rated by reference as if set forth in their entirety herein as
follows: DE 10 2004 030 956, having the following English
translation of the German title “Sterilization of containers,
especially plastics bottles for drinks, by blowing in hydrogen
peroxide vapor and hot air then blowing in air at sufficiently
high flow rate to avoid excessive container temperature,”
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published on Jan. 12, 2006; EP 0 590 505, having the follow-
ing English translation of the German title “Apparatus and
control for heat treatment and sterilizing of bottles or con-
tainers,” published on Apr. 6, 1994; DE 10 2005 018 382,
having the following English translation of the German title
“Bottle washing machine, for cleaning bottles carried
through on conveyor, measures final bottle temperatures to
determine that hot detergent has been fully rinsed clear by
cold water,” published on Oct. 26, 2006; DE 198 46 322,
having the following English translation of the German title
1345 “Monitoring treatment of internal vol. of bottles or
vessels by rinser involves detecting flow of fluid introduced
into interior of bottle, as it emanates from open mouth of
bottle,” published on Apr. 13, 2000; DE 199 49 692, having
the following English translation of the German title “Steril-
ization of temperature-sensitive especially polyethylene
terephthalate bottles moving on a conveyor, using a peroxide
aerosol and sterile air,” published on Apr. 19, 2001; and WO
2006/053745, having the following English translation of the
German title “PROCESS AND DEVICE FOR STERILIS-
ING CONTINUOUSLY CONVEYED PLASTIC
BOTTLES,” published on May 26, 2006.

All of the patents, patent applications or patent publica-
tions, which were cited in the International Search Report
dated Jun. 30, 2008, and/or cited elsewhere are hereby incor-
porated by reference as if set forth in their entirety herein as
follows: U.S. Pat. No. 6,702,985, having the title “Apparatus
and method for providing container interior sterilization in an
aseptic processing apparatus,” published on Mar. 9,2004; and
WO 2007/134803, having the following English translation
of the German title “METHOD AND DEVICE FOR STER-
ILIZING BOTTLES OR SIMILAR CONTAINERS,” pub-
lished on Nov. 29, 2007.

Also, hereby incorporated by reference as if set forth in
their entirety herein are U.S. patent application Ser. No.
12/605,550 and WIPO patent publication no. WO/2008/
135165. U.S. Patent Application No. 12/605,550 is a Con-
tinuation-In-Part application of W(0/2008/135165, having
International Patent Application No. PCT/EP2008/003247,
filed on Apr. 23, 2008, which claims priority from Federal
Republic of Germany Patent Application No. 10 2007 020
457.6, filed on Apr. 27, 2007.

Some examples of non-contact temperature measuring
devices or pyrometers that may possibly be utilized or
adapted for use in at least one possible embodiment may
possibly be found in the following: those temperature mea-
suring devices manufactured and sold by Clark Pyrometers,
10 Brent Dr., Hudson Mass.; those manufactured and sold by
Radiant Innovation, HsinChu, Taiwan; those manufactured
and sold by Omega Engineering Inc., 1 Omega Drive, Stam-
ford, Conn. Still other devices which may possibly be used in
at least one possible embodiment of the present application
may possibly include the optical pyrometer types disclosed
in: Hartel U.S. Pat. No. 5,398,734 (KHS Machinen-und
Anlagenban Aktiengesellschaft); Green U.S. Pat. No. 3,535,
522 (Glass Container Industry Research) and Howell U.S.
Pat. Nos. 2,987,589 and 2,869,369 (Servo Corp. of America),
the disclosures of which are all hereby incorporated by ref-
erence as if set forth in their entirety herein. Some examples
of infrared thermometers which may possibly be used in at
least one possible embodiment of the present application may
possibly be found in the following US patents: Heinke et al.
U.S. Pat. No. 5,81,410, and Christol et al. U.S. Pat. No.
4,634,294 (both assigned to Raytek, Inc.), the disclosures of
which are also all hereby incorporated by reference as if set
forth in their entirety herein.

25

40

45

55

24

An example of a device configured to inject hydrogen
peroxide into a container for sterilization, which may possi-
bly be utilized or adapted for use in at least one possible
embodiment of the present application, may possibly be
found in the following U.S. Pat. No. 7,010,900, having the
title “Beverage bottling plant for filling bottles with a liquid
beverage filling material, and a cleaning device for cleaning
bottles in a beverage bottling plant,” published on Mar. 14,
2006.

The patents, patent applications, patent publications, and
other publications listed herein are incorporated by reference
in their entirety herein, except words relating to the opinions
and judgments of the author and not directly relating to the
technical details of the description of the embodiments
therein are not incorporated by reference. The purpose of
incorporating U.S. patents, Foreign patents, patent publica-
tions, and other publications is solely to provide additional
information relating to technical features of one or more
embodiments, which information may not be completely dis-
closed in the wording in the pages of this application. The
words all, always, absolutely, consistently, preferably, guar-
antee, particularly, constantly, ensure, necessarily, immedi-
ately, endlessly, avoid, exactly, continually, expediently,
ideal, need, must, only, perpetual, precise, perfect, require,
requisite, simultaneous, total, unavoidable, and unnecessary,
or words substantially equivalent to the above-mentioned
words in this sentence, when not used to describe technical
features of one or more embodiments, are not to be incorpo-
rated by reference herein.

The corresponding foreign and international patent publi-
cation applications, namely, Federal Republic of Germany
Patent Application No. 10 2007 020 458 .4, filed on Apr. 27,
2007, having inventors Daryoush and Thomas HEROLD, and
DE-OS 10 2007 020 458.4 and DE-PS 10 2007 020 458.4,
and International Application No. PCT/EP2008/002858,
filed on Apr. 11, 2008, having WIPO Publication No. WO
2008/135132 and inventors Daryoush and Thomas
HEROLD, are hereby incorporated by reference as if set forth
in their entirety herein for the purpose of correcting and
explaining any possible misinterpretations of the English
translation thereof. In addition, the published equivalents of
the above corresponding foreign and international patent
publication applications, and other equivalents or corre-
sponding applications, if any, in corresponding cases in the
Federal Republic of Germany and elsewhere, and the refer-
ences and documents cited in any of the documents cited
herein, such as the patents, patent applications and publica-
tions, are hereby incorporated by reference as if set forth in
their entirety herein.

The purpose of incorporating the corresponding foreign
equivalent patent application(s), that is, PCT/EP2008/
002858 and German Patent Application 10 2007 020 458.4, is
solely for the purpose of providing a basis of correction of any
wording in the pages of the present application, which may
have been mistranslated or misinterpreted by the translator.
Words relating to opinions and judgments of the author and
not directly relating to the technical details of the description
of the embodiments therein are not to be incorporated by
reference. The words all, always, absolutely, consistently,
preferably, guarantee, particularly, constantly, ensure, neces-
sarily, immediately, endlessly, avoid, exactly, continually,
expediently, ideal, need, must, only, perpetual, precise, per-
fect, require, requisite, simultaneous, total, unavoidable, and
unnecessary, or words substantially equivalent to the above-
mentioned word in this sentence, when not used to describe
technical features of one or more embodiments, are not gen-
erally considered to be incorporated by reference herein.
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Statements made in the original foreign patent applications
PCT/EP2008/002858 and DE 10 2007 020 458.4 from which
this patent application claims priority which do not have to do
with the correction of the translation in this patent application
are not to be included in this patent application in the incor-
poration by reference.

Any statements about admissions of prior art in the original
foreign patent applications PCT/EP2008/002858 and DE 10
2007 020 458.4 are not to be included in this patent applica-
tion in the incorporation by reference, since the laws relating
to prior art in non-U.S. Patent Offices and courts may be
substantially different from the Patent Laws of the United
States.

All of the references and documents, cited in any of the
documents cited herein, are hereby incorporated by reference
as if set forth in their entirety herein. All of the documents
cited herein, referred to in the immediately preceding sen-
tence, include all of the patents, patent applications and pub-
lications cited anywhere in the present application.

The description of the embodiment or embodiments is
believed, at the time of the filing of this patent application, to
adequately describe the embodiment or embodiments of this
patent application. However, portions of the description of the
embodiment or embodiments may not be completely appli-
cable to the claims as originally filed in this patent applica-
tion, as amended during prosecution of this patent applica-
tion, and as ultimately allowed in any patent issuing from this
patent application. Therefore, any statements made relating
to the embodiment or embodiments are not intended to limit
the claims in any manner and should not be interpreted as
limiting the claims in any manner.

The details in the patents, patent applications and publica-
tions may be considered to be incorporable, at applicant’s
option, into the claims during prosecution as further limita-
tions in the claims to patentably distinguish any amended
claims from any applied prior art.

The purpose of the title of this patent application is gener-
ally to enable the Patent and Trademark Office and the public
to determine quickly, from a cursory inspection, the nature of
this patent application. The title is believed, at the time of the
filing of this patent application, to adequately reflect the gen-
eral nature of this patent application. However, the title may
not be completely applicable to the technical field, the object
orobjects, the summary, the description of the embodiment or
embodiments, and the claims as originally filed in this patent
application, as amended during prosecution of this patent
application, and as ultimately allowed in any patent issuing
from this patent application. Therefore, the title is not
intended to limit the claims in any manner and should not be
interpreted as limiting the claims in any manner.

The abstract of the disclosure is submitted herewith as
required by 37 C.F.R. §1.72(b). As stated in 37 C.F.R. §1.72
(b):

A brief abstract of the technical disclosure in the specifi-
cation must commence on a separate sheet, preferably
following the claims, under the heading “Abstract of the
Disclosure.” The purpose of the abstract is to enable the
Patent and Trademark Office and the public generally to
determine quickly from a cursory inspection the nature
and gist of the technical disclosure. The abstract shall
not be used for interpreting the scope of the claims.

Therefore, any statements made relating to the abstract are
not intended to limit the claims in any manner and should not
be interpreted as limiting the claims in any manner.

The embodiments of the invention described herein above
in the context of the preferred embodiments are not to be
taken as limiting the embodiments of the invention to all of
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the provided details thereof, since modifications and varia-
tions thereof may be made without departing from the spirit
and scope of the embodiments of the invention.

What is claimed is:

1. A method of sterilizing containers comprising:

introducing heated or vaporous hydrogen peroxide into a

container;

activating said hydrogen peroxide in said container in an

activation phase comprising a first step and a second step
subsequent to said first step;

said first step comprising conducting heated gaseous and/

or vaporous activation medium into said container;
said second step comprising:
conducting additional activation medium into said con-
tainer at a second volume flow rate, lower than a first
volume flow rate of said activation medium in said
first step, while simultaneously monitoring a tem-
perature of at least a portion of said container; and
adjusting said second volume flow rate, as needed based
on the monitored temperature of said at least a portion
of said container, throughout said second step; and
said step of introducing said heated or vaporous hydrogen
peroxide comprising heating and supplying said heated
or vaporous hydrogen peroxide at a constant or substan-
tially constant temperature over a constant or substan-
tially constant time with a third volume flow that is
controlled based on the monitored container tempera-
ture so that the container temperature remains substan-
tially below the temperature of said heated or vaporous
hydrogen peroxide.

2. The method according to claim 1, wherein said second
volume flow rate is 40%-60% of said first volume flow rate, or
said second volume flow rate is 50% of said first volume flow
rate.

3. The method according to claim 2, wherein said method
further comprises setting and maintaining the temperature of
said container essentially at a desired temperature by regulat-
ing said volume flow rates.

4. The method according to claim 3, wherein said step of
monitoring comprises measuring the temperature using a
pyrometer.

5. The method according to claim 4, wherein said first step
comprises regulating said first volume flow rate based on the
monitored temperature of said container.

6. The method according to claim 5, wherein said first step
comprises delivering activation medium at a constant or sub-
stantially constant temperature and at a constant or substan-
tially constant flow rate for a predetermined time.

7. The method according to claim 6, wherein the heated
hydrogen peroxide is supplied for a time of 2.5 to 4 seconds.

8. The method according to claim 7, wherein said first and
second volume flows of the activation medium are supplied
over a total time less than 10 seconds.

9. The method according to claim 8, wherein said first and
second volume flows are supplied by a single activator.

10. The method according to claim 1, wherein said method
further comprises setting and maintaining the temperature of
said container essentially at a desired temperature by regulat-
ing said volume flow rates.

11. The method according to claim 1, wherein said step of
monitoring comprises measuring the temperature using a
pyrometer.

12. The method according to claim 1, wherein said first step
comprises regulating said first volume flow rate based on the
monitored temperature of said container.

13. The method according to claim 1, wherein said first step
comprises delivering activation medium at a constant or sub-
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stantially constant temperature and at a constant or substan-
tially constant flow rate for a predetermined time.
14. The method according to claim 1, wherein the heated
hydrogen peroxide is supplied for a time of 2.5 to 4 seconds,
and said first and second volume flows of the activation
medium are supplied over a total time less than 10 seconds.
15. A sterilization arrangement comprising:
a first delivery arrangement to introduce heated hydrogen
peroxide into a container;
a second delivery arrangement to:
introduce a heated gaseous and/or vaporous activation
medium into the container at a first volume flow rate
in a first step; and

subsequently introduce said activation medium into the
container at a second, lesser, volume flow rate in a
second step;

a monitoring arrangement to monitor, without contact, the
temperature of said container or the wall of said con-
tainer;

a computer control arrangement to regulate said second
volume flow rate based on the monitored temperature;

said second delivery arrangement comprising:
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activator heads for dispensing activation medium into
containers; and

control devices, comprising throttles or valves, config-
ured to control the flow of said activation medium to
said activator heads;

a detection arrangement comprising temperature detection
devices for contactless measurement of the temperature
of the surfaces of solid bodies;

each temperature detection device being positioned onor at
each of said activator heads or a plurality of said activa-
tor heads; and

said computer control arrangement is configured to control
said first delivery arrangement to introduce said heated
hydrogen peroxide at a constant or substantially con-
stant temperature over a constant or substantially con-
stant time with a third volume flow that is controlled
based on the monitored container temperature so that the
container temperature remains substantially below the
temperature of the heated hydrogen peroxide.

16. The sterilization arrangement according to claim 15,

wherein said at least one temperature detection device com-
prises a pyrometer.



